A new current-mode universal filter is proposed. The filter uses five current-controlled current-conveyors (CCCII) and can realise lowpass, highpass, bandpass, notch and allpass responses. The parameters Vo, (wo/Qo) can be controlled by adjusting the bias currents of the CCCIIs. The proposed circuit enjoys low sensitivities.
INTRODUCTION
Universal active filters using the operational transconductance amplifier (OTA) have many advantages such as simplicity, integratability and programmability [1] [2] [3] [4] [5] . However, they have some problems with dynamic range and at high frequencies of operation. On the other hand, current-mode current-conveyor based filters can offer wider signal bandwidths, greater linearity and larger dynamic ranges of operation [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . However, they lack programmability.
While programmability can be achieved by combining current conveyors and OTAs [19] , the recently introduced second-generation current-controlled conveyor (CCCII) [20] [20] and a current-mode bandpass filter was reported [21] . No attempt has been reported, so far, to present universal second-order current-mode filters using the Vy- 
SIMULATION RESULTS
The universal filter circuit of Figure l(b) has been simulated using the ICAPS circuit simulation program. The CCCII: have been simulated using the schematic implementation of [20] with dc supply voltage +2.5V. The results obtained are shown in Figure 2 
